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EPIDEMIOLOGY OF PIERCE’S DISEASE IN TEXAS VINEYARDS 
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ABSTRACT 

@K/5,4/1"B5K*,1B"2+1"L1,8-";)8*K;51*"5)",04+)91";K++185"+1;)0018*25,)8B"C)+";)85+)/")C"=,1+;1ZB"*,B12B1"V=3Y")C"-+241B",8"

T1P2B6""TO1B1"B5K*,1B"C);KB")8"14,*10,)/)->")C"5O1"425O)-18<"Xylella fastidiosa (Xf)<",8"B191+2/"T1P2B"9,81>2+*B6"":1\K185,2/"

BK+91>B",8")81")C"5O)B1"9,81>2+*B"C)+"=3"B>045)0B"28*"9,81"0)+52/,5>"R1+1";)8*K;51*"288K2//>"L15R118"HII'"_"HIIG6""g1+>"

*,CC1+185"*,B12B1"4+)-+1BB"28*"0)+52/,5>"+251B"R1+1"+1;)+*1*"C)+"C)K+"92+,15,1B<",8;/K*,8-"DO20L)K+;,8<"(KL>"D2L1+815<"

:O,+2S<"=+,0,5,9)<"28*"E/28;"*K"E),B6""DO20L)K+;,8"1PO,L,51*"5O1"O,-O"0)+52/,5>"+251<"RO,/1"E/28;"*K"E),B"O2*"5O1"/12B5"

0)+52/,5>6""TR)"*,CC1+185"4/285,8-B")C":O,+2S"+1B4)8*1*"91+>"*,CC1+185/>"5)"5O1"425O)-186"".551045B"R1+1"02*1"5)",B)/251"5O1"

425O)-18"C+)0"5O+)K-O)K5"5O1"9,81>2+*"28*"+1/251"5O1"BK;;1BB"5)"5O1"BK+91>"+1BK/5B6""TO1"425O)-18"R2B"0)B5"12B,/>",B)/251*"

C+)0"9,81B",8"5O1"2*928;1*"B52-1B")C"*,B12B1"*191/)40185<"LK5"5O1"425O)-18";)K/*"2/B)"L1",B)/251*"C+)0"2442+185/>"O12/5O><"

B>045)0/1BB"9,81B6""g,81"+1;)91+>"C+)0",8C1;51*"4/285B"R2B";)00)8",8"B)01"92+,15,1B6""TO1";)//1;5,)8")C",B)/251B"R2B"

282/>S1*"KB,8-"'":,8-/1":1\K18;1"(14125"V::(Y"02+F1+B<";)8C,+0,8-"5O1"4)4K/25,)8"R2B"1P;/KB,91/>",8"5O1"Xf"BKLB4. 

fastidiosa"-+)K46""TO+11"*,B5,8;5"B5+2,8B"R1+1"*1/,81251*"R,5O,8"5O1"425O)-18"4)4K/25,)86"":5K*,1B"2+1")8-),8-"5)"*151+0,81"5O1"

B,-8,C,;28;1")C"5O1"B5+2,8B"R,5O"5O1"4)4K/25,)8"28*"O)R"5O1>"02>"L1",8C/K18;,8-"*,B12B1"*191/)401856""TO1"+1BK/5B")C"5O1B1"

B5K*,1B"2+1"42+5,;K/2+/>",04)+5285"5)"O)R"R1"+1;)0018*"+)-K,8-"C)+";)85+)/")C"R,5O,8!9,81>2+*"B4+12*")C"5O1"425O)-186"

"

INTRODUCTION 

Xylella fastidiosa (Xf)<"5O1";2KB2/"2-185")C"=,1+;1ZB"*,B12B1"V=3Y")C"-+241B<",B";)8B,*1+1*"5)"L1"2"825,91<"18*10,;"425O)-18",8"

T1P2B6""=3",B"2"/,0,5,8-"C2;5)+"C)+"-+)R5O")C"Vinifera"92+,15,1B",8"028>")C"5O1"R,81-+241"+1-,)8B",8"5O1"B52516""DK++185"

+1;)0018*25,)8B"C)+"=3";)85+)/";28"L1"1P418B,91"28*",8;)8B,B51856"".B"2"+1BK/5<"-+)R1+B"C2;1"2"-+125"*12/")C"28P,15>")91+"

BKB52,81*"4+)*K;5,)8",8"1P,B5,8-"9,81>2+*B<"2B"R1//"2B"2"/2;F")C";)8C,*18;1",8"B1/1;5,8-"92+,15,1B"C)+"+14/285,8-"28*"

1B52L/,BO,8-"81R"9,81>2+*B6""h8C)+025,)8")8"*,B12B1"4+)-+1BB",8"4+1C1++1*"-+241"92+,15,1B",B"811*1*"5)"C)+"-+)R1+B",8"O,-O"+,BF"

=3"2+12B6"

"

.8)5O1+"4+)L/10"C)+"-+)R1+B";)8;1+8,8-"=3"+1/251B"5)"+)K5,81<"5,01/>"28*"+1/,2L/1"*,2-8)B5,;"+1BK/5B6""72;O")C"5O1";K++185/>"

292,/2L/1"015O)*B"C)+"*,2-8)B,8-"=3"O2B"B5+18-5OB"28*"R12F81BB1B"RO18"811*1*"C)+"/);25,8-"*,B12B1*"9,81B6""TO,B",B"

42+5,;K/2+/>"5+K1"RO18"2551045,8-"5)"+1/251"5O1"24412+28;1")C"9,BK2/"B>045)0B"5)"5O1"+1BK/5B")C"*,2-8)B5,;"51B5,8-6""TO1"

4+2;5,;1")C"+)-K,8-"5)"+1*K;1"R,5O,8!9,81>2+*"B)K+;1B")C",8);K/K0",B"*1418*185")8"\K,;F/>",*185,C>,8-"BKB41;5"9,81B6""`2,/K+1"

5)"*)"B)"02>"/12*"5)"2**,5,)82/",8C1;5,)8B<"LK5"+10)92/")C"C2/B1/>",*185,C,1*"*,B12B1*"9,81B"R,//"K881;1BB2+,/>"+1*K;1"

4+)*K;5,9,5>6"

"

g,81"5)"9,81"B4+12*")C"Xf"24412+B"5)"L1"28",04)+5285"1/10185",8"5O1"*191/)40185")C"2"=3"14,*10,;",8"2"9,81>2+*6""=2551+8B")C"

*,B12B1",8;,*18;1",8"B)01"9,81>2+*B"BK--1B5"5O25"5O1+1"2+1";/KB51+B")C"*,B12B1*"9,81B"C+)0"RO,;O"5O1"425O)-18",B"5+28B0,551*"

,8"*,B5,8;5"*,+1;5,)8B"L>"BO2+4BO))51+B"VTKL2Q,F2"15"2/6"HII&Y6""()-K,8-",B",8518*1*"5)"4+19185"5O,B"B)+5")C"B4+12*6""."L1551+"

K8*1+B528*,8-")C"5O,B"4+);1BB"0,-O5"L1"4+)9,*1*"L>"282/>S,8-"5O1"4)4K/25,)8"B5+K;5K+1")C"Xf R,5O,8"2"9,81>2+*6""TO1"1P,B518;1"

)C"0K/5,4/1"BKLB41;,1B")C"Xf<"28*"5O1"4)5185,2/"C)+"5O1",85+)*K;5,)8")C"*,CC1+185"BKLB41;,1B",85)"9,81B"L>"BO2+4BO))51+B<"

4+)9,*1B"28"2**,5,)82/"B)K+;1")C"K8F8)R8"92+,25,)8"5)"5O1"14,*10,)/)->")C"=3",8"T1P2B6"".8"K8*1+B528*,8-")C"B5+2,8"*,91+B,5>"

R,5O,8"2"BKLB41;,1B"0,-O5"2/B)"L1"KB1CK/"C)+",*185,C>,8-"4)5185,2/"B)K+;1B")C",8);K/K0"28*"BKLB1\K185"B4+12*")C"5O1"425O)-18"

5O+)K-O"2"9,81>2+*6""

"

TO1"-)2/")C"5O,B"4+)Q1;5",B"5)",04+)91";K++185"+1;)0018*25,)8B"C)+";)85+)/")C"=3"L>"/12+8,8-"0)+1"2L)K5"5O1"14,*10,)/)->")C"

5O1"425O)-186""3,CC1+185"244+)2;O1B"2+1"L1,8-"KB1*"5)"282/>S1"*,B12B1",8;,*18;1"28*"B191+,5>")91+"5,01"28*"B42;1"5)"+1912/"

K8*1+/>,8-",8C/K18;1B")8"*,B12B1"*191/)401856""""

"

OBJECTIVES 

#6" D)042+1"+251B")C"=3"*191/)40185"20)8-";)00)8"-+241"92+,15,1B",8"2"T1P2B"9,81>2+*6"

H6" (1/251"B>045)0"*191/)40185",8"*,B12B1*"9,81B"5)"5O1",B)/25,)8")C"Xf6"

%6" .82/>S1"4)4K/25,)8"B5+K;5K+1")C"Xf",8"2"T1P2B"9,81>2+*6"

"
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RESULTS AND DISCUSSION 

Disease progress rates."":1\K185,2/"BK+91>B")C"B>045)0"*191/)40185",8",8*,9,*K2/"9,81B"R1+1";2++,1*")K5"288K2//>",8"2"

9,81>2+*"812+"E+18O20<"Tc6""TO,B"9,81>2+*<"4/2851*",8"HIII"28*"HII#<",B"/);251*",8"5O1"B)K5O"12B51+8"R,81-+241"+1-,)8")C"5O1"

B52516""7,-O5"-+241"92+,15,1B"R1+1"4/2851*",8"HIII"28*"HII#",8"L/);FB"+28-,8-"C+)0"'#H"_"#HGI"9,81B6""TO1"+1BK/5B"C+)0"G")C"

5O1B1"9,81>2+*"L/);FB";)852,8,8-"'"92+,15,1B"2+1"+14)+51*"O1+1<",8;/K*,8-")8/>"5O)B1"L/);FB";)852,8,8-"-+1251+"5O28"#III"9,81B"

VTable 1Y6""g,81B"R1+1"+251*")8"2"#"_"'"B;2/1<"RO1+1"#"R2B"2"B>045)0/1BB<"O12/5O>"9,81"28*"'"R2B"*12*6""."9,81"+251*"H"O2*"2"

C1R"/1291B"R,5O"5>4,;2/"C)/,2+"B;)+;O<"2"%"1P518B,91"B;)+;O,8-<"28*"2"&"1PO,L,51*"92+,)KB";)0L,825,)8B")C"025;OB5,;FB<"-+118"

,B/28*B<"28*"B;)+;O,8-";)0L,81*"R,5O"B,-8,C,;285"*,1L2;F6"

"

"

Table 1."".55+,LK51B")C"G"L/);FB";)852,8,8-"'"-+241"92+,15,1B",8"2"9,81>2+*"812+"

E+18O20<"Tc6"

g2+,15>" b)6")C"g,81B" i12+"=/2851*" ())5B5);F"

DO20L)K+;,8" #IG#" HII#" )R8"

:O,+2S"V&Y" #HGI" HII#" #I#!#&"

=+,0,5,9)"V&Y" #HGI" HII#" :]&"

=+,0,5,9)"V%Y" #HdI" HIII" #I#!#&"

:O,+2S"V%Y" #HdI" HIII" #I#!#&"

(KL>"D2L" ##'H" HIII" #I#!#&"

E/28;"*K"E),B" #IG#" HII#" )R8"

"

"

TO1"BK+91>B"+1912/1*"2"92+,15>")C"+1B4)8B1B"5)"=36""h8"Figure 1<"5O1"*1;/,81",8"9,81B"+251*"jO12/5O>k<"R,5O"8)"B;)+;O,8-"

V(25,8-"HY",B"*14,;51*"C)+"12;O")C"5O1"92+,15,1B6""."C1R")C"5O1"92+,15,1B<"BK;O"2B"DO20L)K+;,8<":O,+2S"L/);F"&<"28*"5O1"(KL>"

D2L"L/);F"'"O2*"/,55/1"*1;/,81",8"5O1"8K0L1+B")C"O12/5O>"9,81B6""h8";)85+2B5<"5O1"*1;/,81",8"B>045)0/1BB"9,81B"*+)441*"B5114/>"

C)+"5O1"DO20L)K+;,8<"E/28;"*K"E),B<"(KL>"D2L"L/);F"'<"28*":O,+2S"L/);F"&6""TO1+1"R2B"2"8)51*"5+18*")C"+1;)91+>")C"

DO20L)K+;,8<"E/28;"*K"E),B<":O,+2S"28*"(KL>"D2L"E/);F"'",8"HIIa<"LK5"5O1"4+)4)+5,)8B")C"B>045)0/1BB"9,81B"*1;/,81*"2-2,8"

5O1"C)//)R,8-">12+6"""

"

"
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"
Figure 1.""=+)4)+5,)8B")C"O12/5O><")+"B>045)0/1BB"9,81B<",8"G"9,81>2+*"L/);FB"

;)852,8,8-"'"-+241"92+,15,1B",8"2"T1P2B"9,81>2+*6"

"

"

Figure 2"*14,;5B"5O1"0)+52/,5>";K+91B"C)+"5O1"B201"92+,15,1B6""TO1"5R)"B51141B5"+251B")C"0)+52/,5>"2+1"1PO,L,51*"L>"5O1"92+,15,1B"

D2O0L)K+;,8"28*":O,+2S"E/);F"&6"".B"R)K/*"L1"1P41;51*<"E/28;"*K"E),B<"2"0KB;2*,81"O>L+,*"P"`+18;O"92+,152/";+)BB<"O2*"5O1"

/)R1B5"0)+52/,5>"+251"*K+,8-"5O1"H">12+B")C"5O1"BK+91>6"":O,+2S"E/);F"%"2/B)"O2*")81")C"5O1"/)R1B5"0)+52/,5>"+251B<",8";)85+2B5"5)"

E/);F"%")C"5O1"B201"92+,15>"5O25"R2B"4/2851*"2">12+"12+/,1+"28*"R2B"/);251*"QKB5"2"C1R">2+*B"2R2>6"""

"
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"
Figure 2.""3,B12B1"4+)-+1BB",8"B1918"-+241"92+,15,1B"2B"012BK+1*"L>"9,81"0)+52/,5>6"

"

"

DO20L)K+;,8",B"2"`+18;O!.01+,;28"O>L+,*"4+)*K;,8-"+1*"-+241B"R,5O"28"K8;1+52,8"-1812/)->6""TO1+1",B"B)01"19,*18;1"5O25"

5O,B"92+,15>",B"4+)81"5)")91+;+)44,8-<"28*"R,5O)K5";)0418B25,8-"C)+"5O,B"518*18;>";28"K8*1+-)"B,-8,C,;285"9,81"B5+1BB"28*"

*1;/,816""E/28;"*K"E),B",B"2"R,81"-+241"*191/)41*",8"`/)+,*2"2B"2"+1BK/5")C"2";+)BB"L15R118"28)5O1+".01+,;28"O>L+,*"28*"5O1"

D2+*,82/"52L/1"-+2416""h5",B"F8)R8"5)"L1"+1B,B5285"5)"=36"""./5O)K-O"5O1B1"0)+52/,5>"+251B"2+1"/2+-1/>";)8B,B5185"R,5O"

1P41;525,)8B";)8;1+8,8-"BKB;145,L,/,5>"5)"Xf<"5O1"*,CC1+18;1B",8"0)+52/,5>"L15R118"5O1"5R)"L/);FB")C":O,+2S"R1+1"K81P41;51*6""

TO1"+12B)8B"C)+"5O1"*+2025,;"*,CC1+18;1B",8"+1B4)8B1"2+1"K8F8)R86""TO1":O,+2S"L/);F"%"R2B"4/2851*",8"HIII<"28*"L/);F"&",8"

HII#6"""./5O)K-O"5O1>"L)5O";201"C+)0"5O1"B201"8K+B1+><"5O1"*,CC1+185"*,B12B1"+1B4)8B1B"BK--1B5"5O1+1"2+1"B)01"*,CC1+18;1B",8"

5O1"-1815,;"L2;F-+)K8*B")C"5O1"5R)"L/);FB6""TO1>"2+1")8"5O1"B201"+))5B5);FB"28*"/);251*"2*Q2;185"5)")81"28)5O1+<"02F,8-"B,51"

*,CC1+18;1B"K8/,F1/>6"

"

Attempted culturing for isolation of Xf.  :,P"L/);FB",8"5O1"E+18O20"9,81>2+*"R1+1"1P518B,91/>"B204/1*"C)+"/2L)+25)+>"

;K/5K+,8-"28*",B)/25,)8")C"Xf"VTable 2Y6"g,81B"R1+1"+28*)0/>"*,B5+,LK51*"C+)0"5O+)K-O)K5"12;O")C"a"L/);FB"+14+1B185,8-"&"

*,CC1+185"92+,15,1B",8")+*1+"5)")L52,8"2"+14+1B18525,91"B204/1"C+)0"5O+)K-O)K5"5O1"L/);F"28*"C+)0"9,81B",8"92+,)KB"B5251B")C"

O12/5O6"":204/1B"R1+1";)//1;51*"*K+,8-"5O1"C,+B5"5R)"R11FB")C"MK81"28*"+251*"5R)"0)85OB"/251+",8".K-KB56"":204/1B"R1+1"

BK+C2;1"B51+,/,S1*"28*";K/5K+1*")8"=U"01*,26""`+)0"2"5)52/")C"#I%";K/5K+1"2551045B",8"5O1B1"L/);FB<"5O1"425O)-18"R2B"

BK;;1BBCK//>",B)/251*"C+)0"aa"9,81B"2C51+")81")+"5R)"2551045B6""TO1"O12/5O"B525KB")C"5O1"B204/1*"9,81B",B",8;/K*1*",8"Table 26""

TO1"aa"9,81B"51B5,8-"4)B,5,91"C)+",B)/25,)8")C"Xf",8"MK81")C"HIIG"R1+1"/2+-1/>"B>045)0/1BB",8"HII'<"5R)">12+B"L1C)+1"5O1>"

R1+1"B204/1*6""TR1/91")C"5O1"9,81B"51B5,8-"4)B,5,91"R1+1"+28F1*"B>045)0/1BB"25"5O1"18*")C"5O1"-+)R,8-"B12B)8<",//KB5+25,8-"

5O1"2L,/,5>")C"B)01"9,81B"5)"+1;)91+"C+)0",8C1;5,)8"28*"BK+9,916""TO1"02Q)+,5>")C"9,81B"51B5,8-"81-25,91"R1+1"+251*"

B>045)0/1BB")+",8"5O1"12+/,1B5"B52-1B")C"*,B12B1"*191/)40185",8"HIIG"2B"R1//"2B"5O1"5R)">12+B"4+19,)KB6"

"

"

Table  26""bK0L1+B")C"9,81B"51B5,8-"4)B,5,91")+"81-25,91"C)+",B)/25,)8")C"Xf"+28F1*"2;;)+*,8-"5)"O12/5O"RO1+1^"#"l"O12/5O><"

8)"B>045)0B<"H"l",8;,4,185"B>045)0B"R,5O"#")+"2"C1R"B;)+;O1*"/1291B<"%"l"02Q)+,5>")C"C)/,2-1"B>045)025,;<"&"!"a"l"

B;)+;O,8-<"*,1L2;F<"025;OB5,;FB<"-+118",B/28*B<"*12*")+"+10)91*6""g,81B"R1+1"+251*"25"5O1"18*")C"5O1"B12B)8"2C51+"B204/1B"
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g,81B"

" bK0L1+B")C"b1-25,91"

g,81B"

"

i12+"
(25,8-"l"

#"

(25,8-"l"

H"

(25,8-"l"

%"

(25,8-"l"

&!a"
"

(25,8-"l"

#"

(25,8-"l"

H"

(25,8-"l"

%"

(25,8-"l"

&!a"

" " " " " " " " " "

HII'" %I" %%" H" #" " H&" #I" I" #"

" " " " " " " " " "

HIIa" #%" H&" H#" d" " Ha" '" %" #"

" " " " " " " " " "

HIIG" #H" a" HI" Hd" " #$" G" %" a"

" " " " " " " " " "

"

"

Strain differentiation of isolates.""(141251*"B204/,8-"C+)0"B191+2/"9,81B"28*"B204/,8-")C"9,81B"C+)0"B)01"B02//1+"L/);FB",8"

5O1"E+18O20"9,81>2+*"+1BK/51*",8";)//1;5,)8")C"$G"Xf",B)/251B6"":,04/1"B1\K18;1"+14125"V::(Y"02+F1+B"Vf,8"15"2/6"HII'Y"2+1"

L1,8-"K5,/,S1*"5)"282/>S1"5O1"4)4K/25,)8"B5+K;5K+1")C"5O1",B)/251B6""UO18"'"::("02+F1+B"R1+1"KB1*"R,5O";)89185,)82/"=D("

V4)/>01+2B1";O2,8"+12;5,)8Y<"O,1+2+;O,;2/";/KB51+,8-"282/>B,B"+1BK/51*",8"*1/,8125,)8")C"%"B5+2,8"-+)K4B";)852,8,8-"#&"_"&&"



!"#$$"!"

,B)/251B"41+"-+)K46""TO1+1"24412+B"5)"L1"8)"B1/1;5,)8")C"B5+2,8B"C)+"*,CC1+185";K/5,92+B6"":425,2/"+1/25,)8BO,4B"28*"5O1"2BB);,25,)8"

L15R118"5O1");;K++18;1")C"5O1"B5+2,8B"28*"92+,25,)8",8"*,B12B1"4+)-+1BB"R,//"L1"282/>S1*6"

"

CONCLUSIONS 

3,CC1+18;1B",8"BKB;145,L,/,5><"5)/1+28;1<"28*"+1B,B528;1"5)"Xf"2+1"L1,8-")LB1+91*",8"4)4K/2+"-+241"92+,15,1B",8"T1P2B"9,81>2+*B6""

N)R191+<"5O1B1"*,CC1+18;1B"2+1"8)5"185,+1/>";)8B,B5185"R,5O"1P41;525,)8B"L2B1*")8"4+19,)KB")LB1+925,)8B"V`+>"28*"@,//O)//28*"

#$$IY6""E/28;"*K"E),B"4+)91*"5)"L1"1P5+101/>"+1B,/,185<"2B"1P41;51*<"1918"5O)K-O"/2+-1"4+)4)+5,)8B")C"5O1"9,81B"1PO,L,5"/)R"

/191/B")C"B;)+;O,8-6""7918"5O)K-O"R1"R1+1"K82L/1"5)",B)/251"5O1"425O)-18"C+)0"5O1"E/28;"*K"E),B<"9,81B",8"5O,B"9,81>2+*"O291"

51B51*"4)B,5,91"R,5O"7fh:."V18S>01"/,8F1*",00K8)B)+L185"2BB2>Y",8")5O1+"B5K*,1B6"".8)5O1+"O>L+,*<"(KL>"D2L"R2B"2/B)"

1P5+101/>"5)/1+285",8"5O1"E+18O20"9,81>2+*6""TO1"5R)"L/);FB")C":O,+2S"+1B4)8*1*"91+>"*,CC1+185/>"28*",//KB5+251"5O1"

*,CC,;K/5,1B"5O25"B5,//"+102,8",8"4+1*,;5,8-"5O1";)K+B1")C"=,1+;1ZB",B12B16""]81"4/285,8-",B"BKB52,8,8-"O129>"/)BB1B<"RO,/1"2"

812+L>"4/285,8-",B"4+)9,8-"91+>"5)/1+2856""TO1"+12B)8B"C)+"5O1B1"*,CC1+18;1B"2+1"K8;/12+6""h8B1;5";)85+)/<",++,-25,)8<"28*")5O1+"

0282-10185"4+2;5,;1B"C)+"5O1"5R)":O,+2S"L/);FB"R1+1"5O1"B2016"":,8;1"5O1"5R)"L/);FB"R1+1"4/2851*",8"*,CC1+185">12+B<"5O1"

+1/25,91"BKB;145,L,/,5,1B"02>"+1BK/5"C+)0"*,CC1+185"-1815,;"L2;F-+)K8*B")C"5O1"-+241B6"""

"

TO1+1"2+1"2/R2>B"\K1B5,)8B";)8;1+8,8-"5O1"KB1")C"B>045)0B<"42+5,;K/2+/>"B;)+;O,8-<"2B"L2B,B"C)+"*,2-8)B,8-"=36""@,8)+"

B;)+;O,8-"12+/>",8"5O1"B12B)8"R2B"4+192/185")8"2//"92+,15,1B"5O+)K-O)K5"5O1"9,81>2+*"288K2//><"28*"R2B"KB1*"5)"B1/1;5"4)5185,2/"

9,81B"C)+"B204/,8-"28*"/2L)+25)+>",B)/25,)8B6""TO1B1",B)/25,)8B",//KB5+251*"5O25"5O1"425O)-18"R2B"R,*1/>"*,B5+,LK51*"5O+)K-O)K5"

5O1"B,P"9,81>2+*"L/);FB6""D)8B,B5185",B)/25,)8")C"5O1"425O)-18"*)1B"8)5");;K+"K85,/"5O1"9,81B"2+1",8"2*928;1*"B52-1B")C"*,B12B1"

B191+,5>6""i15"5O1"425O)-18"R2B"2/B)",B)/251*"25"/1BB1+"C+1\K18;,1B"C+)0"9,81B"5O25"R1+1"185,+1/>"B>045)0/1BB"L>"5O1"18*")C"5O1"

-+)R,8-"B12B)86""TO1B1"+1BK/5B"BO)R"RO>"5O1+1"2+1"K8;1+52,85,1B",8"F8)R,8-"RO18"5)"+)-K1"C)+"*,B12B1";)85+)/6""./5O)K-O"

B;)+;O,8-"02>"+1C/1;5",8C1;5,)8<",5",B"8)5"2"-))*"B>045)0"C)+"*151+0,8,8-"5O1"K/5,0251"C251")C"5O1"9,816""./B)<",8C1;51*"9,81B"
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T1P2B"5O25"7fh:."+1BK/5B"02>"L1",*185,C>,8-")5O1+"BKLB41;,1B",8"-+2419,81B<"LK5",8"5O1"E+18O20"9,81>2+*"5O,B"*)1B"8)5"

24412+"5)"L1"5O1";2B16""TO1"B,-8,C,;28;1")C"5O1"5O+11"B5+2,8B"*1/,81251*"R,5O"5O1"'"::("02+F1+B"O2B">15"5)"L1"*151+0,81*6""TO1"
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"
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